difference in CoT min (Browning et al., 2006) .
1 7
In contrast to our findings, a comprehensive study of 48 humans spanning a 6-3 1 8
fold range in M b and 1.5-fold range in height concluded that CoT min was
-1/3 3 1 9 (Weyand et al., 2010) . This result, however, may be associated with ontogenetic 3 2 0 differences in shape, because the human subjects ranged from 5 to 32 years of age and 3 2 1 the data were intentionally separated into four size groups to reduce individual 3 2 2 variability (Weyand et al., 2010) . Indeed, dividing the CoT by body height accounted 3 2 3
for the observed differences between the human size groups. Therefore, at any given 3 2 4
speed, all subjects incurred the same CoT to cover the same horizontal distance 3 2 5
relative to their own body height (Weyand et al., 2010) . In one of the few invertebrate 3 2 6 species examined, small (2 g) ghost crabs (Ocypode quadrata) were found to have a 3 2 7
higher CoT than larger ones (47 g), despite their similar appearance in shape (Tullis   3  2  8 and Andrus, 2011). In the absence of detailed kinematic measurements, however, it is 3 2 9 not possible to conclude much from this result. It is, of course, possible that the link 3 3 0
we find here between energetics, kinematics and skeletal morphometrics may not be 3 3 1 characteristic of species with more than two legs. assumed) of a link between this and similar walking dynamics and skeletal geometry.
4 0
In contrast to interspecific trends, however, hip height did not scale geometrically erectness. The lower than predicted CoT min in the bantams was also associated with 3 4 7
lower mass-specific energy requirements per stride, compared to the larger variety, 3 4 8 which may be linked to differences in their derived muscle morphology/physiology.
4 9
We emphasise the importance of intra-in addition to interspecific investigations as 
MATERIALS AND METHODS

5 9
Study species 3 6 0 Adult (>16 week) male bantam (n = 9; mean M b ± s.e.m = 1.39 ± 0.03 kg) and large (n 3 6 1 = 5; mean M b ± s.e.m = 1.92 ± 0.13 kg) Leghorn chickens were purchased from a 3 6 2 local breeder and housed in the University of Manchester's animal unit. All housing 3 6 3 was maintained on a 13h:11 h light-dark cycle, at 18-22 °C. Food and water were 3 6 4
provided ad libitum, and the birds were not fasted prior to experiments. Birds were 3 6 5 trained for one week to locomote on a motorised treadmill (T60 Tunturi®, Finland) 3 6 6 prior to data collection. All experiments were carried out in accordance with the 3 6 7 
8 6
CO 2 traces were base-lined to calculate differential CO 2 concentration (ΔCO 2 ).
8 7
Voltage outputs were recorded using a UI2 interface and analysed using ExpeData ® v 3 8 8
1.1.15 software. The accuracy of the respirometry set up (±5%) across all speeds was 3 8 9 determined using a N 2 dilution test (Fedak et al., 1981) . Primary flow rates (FR) were 3 9 0 adjusted to dry-corrected flow rates (FR c ), to account for the H 2 O scrubbed from air 3 9 1 samples prior to gas measurements using 3 9 2 3 9 3
(1) 3 9 4 3 9 5
where BP is barometric pressure (measured with the Oxilla II) and WVP is water 3 9 6
vapour pressure (Lighton, 2008) . was calculated using (Lighton, 2008) 3 9 7
(2) calculated as net-P met /U; and (5) the cost per stride was calculated as net-P met /f stride.
1 6
CoT min was calculated using two methods. 
6
Back height (h back , m) was measured during the mid-stance as the distance from the and U was curvilinear the data were log 10 transformed. All best-fit lines were taken 4 6 0 from coefficients-tables produced by the GLMs. Between-variety differences in hind-4 6 1 limb skeletal element proportions (% total leg length) were investigated using 4 6 2 The study was conceived and designed by JC and RN. KR collected and analysed all 4 9 0 data with assistance from RN and JC. All authors contributed to preparation of the 4 9 1 manuscript, approved and read the final submission. (
( 1 
R . 
